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Conjugated Linoleic Acid Modulates Tissue Levels 
of Chemical Mediators and Immunoglobulins in Rats 

Midiihiro Sugano'-^*, Aldra Tsujita*. Masao \5Miiasaki*, 
Miwa Noguchi', and Koji Ykmada' 

«rKj T^lv of Hunan Lrfr Scene**. Prefeamal Uni^> ef Ku™«k«o, Kxn^rM,, 862^502 Japan 



ABfflRACT: Ttie effects of conjugated linotec add (OA) on 
the levels of chemical mediators in peritoneal exudate cell$ 
spleen and liifig, and the concentration of immunoglobtdins in • 
•nesentHjc lymph node and splenic iympttocytes and In senim 
*|«ee»amined In rats. After feeding dleb containing either 0 
Ce«w>0. 0.5 Of 1.0% OA eora «*. ihc« %«» a trend lowsuxl a 
rcdaaion in the rele^ of leukotriene (mj from thi; «(k 
d«eoBllj in KisponM to the dietaiy OA levels. However. OA 
did notappeaf to affeathe release of histamine. AsimiUr dose- 
re^ofise panera also was obsen/ed in splenic LTB^ June LTC 

r-I!2i!n.'"^*"*" ^ ^ *« differences in these 
hKntes b«,w«n the cootfd and 1.0% OA groups w«« all sta. 
tiaeal^r significant The redudion by CIA of the pioportions of . 
n^ polyunsuuiafed falty adds in peritonea] exudate cells and i 
splenic lymphocyte total lipids seems to be responsible at least 
" part for the reduced eicosanoid levels. Splenic levels of im- 
munoglobulin A pgA), igG, and IgM increased while those of 
«E decreased signincandy in animals fed die T.0% OA ,fieL 
Tins was reflected in dte senjm levels of Immunoglobulins, fhit 
to|^_Of IgA. Iga and igM In mesenleric lymph node lynmho- 
mcTOsed in a dose-depetident manner, while IgE was re^ 
*«ed in those fed the bigher CLA intaloe. HoMwer, w» dHfer. 

*^ P'^'x^^of TJymphocyte subsets of 
wwseMenclyniph node. Tbes« resulb support «ie vi^ 
TOrtigates the fbod-inducedallerelc Inaction. m-^vi^ 
Up'ds33,Sti-$2y(i996i. 



Coojugated liooleic acid (conjagated derivaUvea of linoleic 
aa^ CLA) e»!its diveise phyriologjeal effects most of »i*ich 
are^worablc 10 human health. A cange of studies ha$ shown 
amadced aneyiatiiig efifea of CXA on roanunaiy caictrogen. 
«5iS (l-Q. The mecbanism mnJeriying thU effe« i$ not yet 
wea UKkistood (5), but cotitiuued intake of CLA is not neo- 
^aiily lojuired for auppression of carcinogenesis (6.75. 
Whea coosideriDg the dhreisc effects of CLA. it is reasonable 
that eioosanoids are involved ia the meehanistn. The iofln. 
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«?nc6 of aj\ on the roewboUc processes Jeadiog ftxmi linoleic 
acid to AiHcbidonic add and, dcosanoids appeare lo 
be id«ed tg Owk desirable cffwts. CTice CL^ 
dacerfic teuc level of prosfcigl«idi0 JE^ (PGE,). a puiative 
candidate fora canow-pnttnoOdg eQcd of dieiaw n-6 polyuft- 
wmraeed fetty adds (PUFA) (8). In addiiioQ, ibem is IpoMw 
bility ihai OA Itself *crvcs as substi^te of cn^nNtk sy^teins 
forcteosanoid piwiuction, as it h shown to uoda^o dcfialura- 
iioa and elongation simnar to linoldc add (9), although ic is 
unknown whedier these metabolites could be converted to ei- 
cosanoids. 

Since the food aUcigSc reaction can readiiy be modified by 
the lype of diecary PUFA. ei(hcjrn-6or n-3 (10,H), it is inter- 
es^ to know if CLA could modify it Ihc cUnical symptom 
of foodallcijy is induced by die production of diemkd nie^ 
diftioR such as histandne and levfcotriene (LI) and PG liig- 
gciedbyaIlciBen-specificin«nunoglobiilin(Ig)fi(l2,l3) Qur 
previous stndf es showed a teduction by OA of the ^smni 
POTj level (8)» which IS one of (he typical d>emical media- 
tors in the aller^c re3ction (12,13), Id this contejci, Behiry 
and Kempa^Steczko (14) show^ dm CLA rednces ti>e pro- 
poriion of linoldc add dofie^dependcndy in hq«Eic phospho- 
lipid and suggested this may t^siOiimnodified aadddo^tC'- 
denved eicosanoid ptodnction by ootahepatic tissues. More 
recently. Wong et aL (15) iqwrted that CLA modulaics ccr- 
lain aspects df the immune defense such as lymphocyte pro- 
hfeiaiion in mice, although the effect was not always repro^ 
diiced possibly because of the dependence on the duration of 
»c feeding period. In die present study, we measured the prcn 
ducuon of chenrical mediaiore and the level of Ig in rac$ fed 
different Jcvels of CLA, dther 0^ or LO*. 

MATERIALS AND METHODS 

. Prepamrion of CIA. CLA was prepared accoiwJing to die 
m^od described by Ip <rr (I6). brief, 50 g of Unoldc 
aad, puniy >99% (Sigma Chemical Co,. SL Louis, MO) was 
dissolved in 290 g of ediylea« glycol concaining J5 g of 
NsiOH and heaied at llWC for 2 h under nitrogen. After 4ol- 
ijig toroom temperaune, die content was a^ustol to pH 4 and 
«tracted with n-hcxancL The hexaoc layer was washed with 
5% NaCI, dehydrated with 3-A m tecular aicves (Kacalai 
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Tesqu. Kyoto, Japan) &nd dried in a rotaiy evaporator under 
niirogen. The purity of CXA was measuf^ by £a$-liquid 
chromatography (Shimadzo GC-17A, Kyoto, Japan) using a 
Supelcowax J 0 coluntn (0-32 mm x 60 m, film thtckness, 0.25 
|un; Supeico loc^ Bellefonte. PA). Column temper^ce wa« 
raised from 150 ro 220'C at a rate of 4'C/min. The idendfica- 
don of peaks wa$ carried out by die equrvalept chain length 
method iil) and gas chromatography-mass speciromeiry 
(Jeol Auto MS 50, Tokyo, Japan). The purity of OLA prqja- 
ration was widi ihc following compodcion in pero&nt- 
age;9r,ni/9(iIlc,29-S; I0tl2r.294;9c,nc. 13; |0c.l2c, 
1 ,4; J Ii/I0r.t2/. 18-6; Unoteic acid. 5*6; and others, 13-7- 

AnimaU and diets. The animal experimeai adhered to the 
Kyushu University gmdelines for the care and use of labora* 
lory animals. Male, 4-wk-o1d SpmggvDawley cais wcc« ob- 
tained ^m Japan Quizes fdvo' (ACBUgi, Japan) and housed 
individually in a room with controlled ten^eratnre and lij^t 
(20-23^0 and tights on OSOO-2000 h). After accUmatiDn for 
4 d,iats were divided into three groups of 10 rats wbicli were 
given free access to the experimental diets. The diets were 
prepared according to the reconunepdation of the American 
Insdmi£ of Nutrrtion (AIN-^G diet) (IS). The basal diet con- 
tained the following ingrcdieols. in g/lOO g diet: cornstarch 
39.8{ casdn, 20.0; deitAimEed cornstarch, 13^ svcrosc. 10-0; 
soybean oil. 7.0: AIN-93 mineral mixtore, 3jS\ AIN-93 vita- 
min ini:^tiir&, LO; L-cysdne. 0J3; choline bitartiate, 0.25; cel- 
Itdose^ 5.0; terr-butylhydioquioone, 0-OOZ; and ddwr Imoldc 
add. UO; linoleic add (Control) and CLA, 0^ and 0«5; or 
GLA, KO. Thus, LA or CLA was added at the expense of soy- 
bean oil in the AIN-93 G diet The ^tty acid conipos >tion cal- 
colated from the oomposidon of in<tividua] oils is given tn 
T^ble 1. Body weight and food intake were recorded every 
other day. Alter 3 wk of feeding, five laK were used for col- 
lection of the exudate cells aikd the remahring five rats for 
odier analyses* Blood was wididtawn from the abdominsl 
aorta under light diethyl ether anesthesia and tissues were im- 
mediately excised. 

Preparation qf pentontol exadaie cells (BECy, The 
method described by Matsuo etaL (1 9) was adopted for the 
prcparadon of PEC. Tyrode bufifer, con^isdng of 137 mM 
Naa, 2,7 mM Ka. 0.4 mM NaHjPO^-ZHjO, 1 mM 
Mgaj-eH^O, 12 tnM NaHCOj, 1.B mM CaQ^ MjO, 5.6 



TABLE 1 

Fatty AcSd CMporition of Pigtuy fat* 



Fattf acid 








Control 


0.5% OA . 


1.0^ dA 


1W) 


9,1 


9.t) 


9.0 


10.-0 




3.42 


3^ 


l&l 


20.4 




20-1 


OA 




6.4 


12.9 


iai2 


59.7 


53-6 


47.4 


ia:J 


7S 


7-5 


7A 



mM O-glucose and 0.1% bovtne scrum fracdon V 
tBoehringet Mannheim GmbH, Mannheim, Gcnaany)^H 
7,4, was iujected into die rat peritoneal cavity (6 mUlOO g 
body weight), and die abdomen was gently massaged for 2 
min. Then, Ihc cavity was opened, and the buffer containing 
PEC was recovered with a plflsdc ptpet, The fluid was cen- 
infiiged at 200 X g for 5 min at 4*C The supernatant was dis- 
carded and Ihc ccU pellet was resuspendcd In Tyrode buffer. 

Mwiinmeni of UukotrUne (UTB^) and histamine, 
LTB^ was measured as described elsewhere (20-22). PEC 
(2x 10* cells) wei« suspended in Tyrode buffer ctmiaining 5 
mM caldum ionophore A23t87 (Sigma Chemical Co.). After 
incubating for 20 min ai 37"C 50 tnL of the acetonlirile/ 
medianol mixture (6:5, vol/vol) and 50 ng Of PGBj (Sigma 
Qienncal CbO, as the internal standard, were added. The cnlx- 
tuie was lacpt at -20^ for 30 min and then cennifuged ai 
l,000xf for 10 min, The supcmatant was filtered throu^ a 
4-GV 0J22 \m filler (MHllpore Corp., Tokyo. Japan). LTB< 
was measured by reverb-phase high-performance liquid 
chromatography (HPLC) (SOU 1 OA; Shimadzu Co^ Kyoto. 
Japan) equipped with an ODS-A column (150 x 6.0 mm, 5 
pL particle size; YMC, Kyoto* Japan). A mixatre of acetont- 
uile/medunolAvaler (30:25:45, by vol) containing 5 mM 
CH^CX)ONH^ and 1 mM ^sodium EDTA, pH 5^6, was used 
as a mobile phase widi a flow rate of 1 .1 mL/nriU' ITB^ and 
POB^ were detected by absoibanoe at 280 mn (SPD-lOA; 
Shimadzu C:o.). (Joanthation of UB^ was achieved by com- 
paring the peak area of LTB4 with that of PGB^. Histamine 
content in die culmre snperoatant was measmed CLuorotneni- 
cally (19^. The intraoellialar content of histamine also was 
measured after disaupiing die cells by ^onicadon. 

PftparaXkni of spleen and Mesetiiene lymph node (MLN) 
fyrnphocytes. Spleen and MLN were excised immediately 
after withdrawing blood ftom the aoita. and the tiss ues werv 
itnmersed in FFMI 1640 medium (Nlssui Pfaarmacendca] 
Co^ ToKyg, Japan) (24;i5). The lymphoqrw were rinsed 
three times ^di the RFMI 1640 medium and filtered to 
remove tissue scum. Tb remove fibroblasts, cell suspension 
was incubated for 30 mm at 37"C Then, 5 coL of the result- 
ing cell suspension was layered on 4 mL. of Lyntpholyte-Rat 
(Ccdadanei Hornby, C:enada) and ccntrifuged at 1«500 x y for 
30 min. The lyn^ihcxiyte band ac die inter&ce was recovered^ 
arul the cells w«t rinsed agwo- The lymphocytes were cul- 
mrcd in 10% fetal bovine serum (Intetgeo, Purchase, NY) in 
RPMI 1640 medium at a cell density of 2.5 x 10^ cells/mL 
wldi or without 2.5 M«^«nL of lipopolysaccharide (Bacto 
Irpopolysaccharide H, Escherichia coU 026iB6; Difco I-abo- 
ratories, Detroit, MI). After incubation at 37*C for 24 and 
72 h, the cockceauaxjoos of IgA, XgQ* IgM, and Ig& were 
measured by ao eoryme-linked immimoaorbcnt assay 
(HLISA)(2Q. 

T^ceU population analysis. Spleen and MI24 lymphocytes 
were analyzed as asd d^-oells by using fluoresedn- 
labeled moose anti-C3>4 (W3>^, mouse IgGl) or fAycoery- 
dirin-labeled mouse ar«i-C3>B (MRC OX-8, monse IgOl) 
(bodi from Scrotec Ltd^ Kidlington. Oxford, United King- 
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dom) (23.25), The stained lymphocytrs were fixed widti 2% 
parBjComKaldehydc and analyzed with the EPICS Profile TI 
flQWcyion^ier (Coulter EUctionic3 IM^ Uwo, United King- 
doai). 

Measuremait of je/um ^uid cuOun zup^tnaUmt Ig by 
eilSA^ Measnreoients of [Dial Ig ^cre executed using sand- 
widi EUSA metftCMls (24^). Goat aiUmt IgE, xabbic anti- 
lai Ig;G (Fab*)!, anti-rac (aXL from Biosoft, Paris. 
Fjcaxkce), and moufie anti-rat IgA C^ymed Lab, San Fmdsco, 
CA) were ti3ed to Gxtespccdvelg. These aadbodied wck^ di- 
luted 1,000 times witfa 50 mM c^fbonaifi-bicarbonace buffer 
(pH9.Q. and each v«a of 96-weU plates was trtaced 100 
pJL of die solution for 1 h (2 h for IgA) ai37*C After block- 
ing with 300 (iL of the blockmg solution ovemlghr at 4^C, 
cadi Weil ^waft treated with 100 |iL of the ^htfed mm or cul- 
ture sv^»eniatant for 1 h (2 b for tgA) ai37<Xl Bound IgA was 
detected by reading stepwise with 100 of peroxidase 
(POD}-6onjugaicd rabbit and-ratXgA (1,000 times dilation: 
Zymed) ac37*C for2 h, IgG with 100 |jL of POD-coajngaced 
ffll^it anfr^]£G (2,000 limes (filatioa; Cc^ 
Chester, PA), and witiU 100 pL of PCX>^c(»ijugated goat 
anii-m IgM (1,000 times dilndon. Cappel) at 37*'C f<» 1 h. 
WeUs were xinscd three times with 1Vecn*20 in phosphaos 
buffeted salint: between each step* After incubation at 37^C 
for )5 miawMi 100 |iL of 1^% oxalic add, ab^aoce at 4U 
run was measured wjth an MPR-A4i EUSA reader (Tosoh, 
Tolcyo, Japan). The bound IgB was detected by itacting widi 
bJoiizi-conjugated mouse antinatlgB (2/)00 times dilution; 
Becy], Moocgonoeiy, XX^ followed by FOD^njugmed avidin 
(5,000 times dilution. Zymed Lab) at ST'C for 1 h. 

SMHStlcal cnaiysis. Data wexe analyzed by one-way anal- 
ysis of variance followed by Duncan^s new mnliiple^range 
test to identify significant deferences (27), Values is the text 
are means ±SE. 

RESULTS 

Cnfweipexfannmu and tissue wef^M As shown in lable 2, 
Qme was np difiicience in food mtako and growth of rats for 
3 wk. among die gronps- Thus* the feed efficiency also ^as 
comparable among the groups (mean values 0.41 to 0.42). 
Among tissues weighed, Qieie was a tendency of increasine 
liver wdght and decreasing penrenal adipose tissue wei^t 
by dietary CLA and the diffenmoe between the linoleic acid 
andL0%(XAgn]i]p3 was signific^L 

Release cfchamaU mediators from PEC PEC isolated 
from rats fed iinoleie acid or CLA were incubated vach or 
widiout caldam ionophore A231g7. and chc concentrations 
f hisiajtiinc and LTB^ wen: meas wed in the medium. The 
content of htstaminc in the cells also was measuitd to esli^ 
mate the cellular histamine contents. As shown in Figure 1 , 
the efifcct of CtA on the release of histamine in FEC was di- 
verge, and there was no significant difTetencc in any of thepa- 
nmeten nie«suxed. However, the amotmts of histatnine 
stored in the cells tended to decrease with an incieasicig di- 
et^ levd of CLA, TH^e was a trend towaitl|a redaction in 




FIC. 1. Effea of diefciry cotijueatcd linokiC 4dd (CLAl on hIsUminc 
coment vtd r^ease W ind leuloocncAc <LTB j release (9) Hmt peri- 
toneal eiOldate c^U. Means ^ SE of fiv« qis. Histamine relsW wa£ 
me««ur9d in ihc pcejefKc and absence of calcium ioocphore A23187. 
Total, ariKHire of histanunc in ihe c^Hs; Spontaneous, tfie amount 
of histamine i«)eased during iAcubadon wfthoui calducn lonopho/e 
A231S7: Acdviw^^ the ^ovm of tt;;^ine which 
d^ cells wh^ treated %^ A23 1 87. 



release in response CO the dletaiy level of CLA, but (he 
difE^encc was not dgnificant 

Tinuc eic^tmoid levels. The effect of O-A oa LTB4 and 
LTC4 levels of spleen and hing is shown in Figures 2 and 3, 
respectively. CLA dosc-depeodeaEly reduced the level of 
splenic UTB^, and the diffeience between the control and I % 
CLA groups was sienificanL No efica of CLA on die splenic 
VtC^ lev^ was observed. However, the concentration of 
LTC4 in lung was reduced significantly by CLA even at the 
0-5% dietary level. A trend of the dose-dependent reduction 
of LTB^ also was observed, but the (fiitcicnce was i&ot «gnif' 
icant The vcsullsoftbe levels of spleen and semm FGE^ arc 
summarized in Figute 4. CLA significandy reduced the con- 
centiaiion of serum FGEjf while there was no efito of CLA 
on the splenic Xi^ of PGE^. 

Forty acid composiihrv rfPEC and splenic lymphocyte 
lipids. The FUFA composition of FEC and splecp lympho- 




B 




I 



HC. 2. Effect of dietary CXA OH the concvitratkin of spkniC <A) LTB« 
alkd (8) leukotrlenc C4 (L.TC4)- Mean ± SE of Tiwe qcs. Values without a 
common letter are srgnHiCBndr ^ferent ^ P < O-OS. For AbbrevSkllcns 
lee FtgureL 
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TABU 2 

Kfe^qfClAonCfWr0iandThMieWetghl»offat>^ 







Ooup 






Control 


0L5%O.A 


j 1.0% OA 


Initial bodrwet|ht(g) ^ 

Rndl body 

Food mtaktt (g^flay) 

Tusvc weight (gi 00 g body wcighq 

Uvcr 
Kidney 

Perir^l ^pose tissue 

Lung 
Spleen 
en»in 
Testb 


102 ±1 
170±2 
19,1 ±0J 

4.17 ±0.09* 

aes±0j03 

lw41*0.07" 
0^40*0^2 

0Jl2±0JQ^ 

0<66±0.02 
O:96*OJ04 


101 a: 1 

166^3 

idJ±0J 
4.11 ±ao9*^ 

<LS6±0JO3 
1,09 ±0-09"* 
0.34±0j04 
0,52 ±0.02 

o^±o.oi 

070 ±0.01 


1102^1 
' 162*4 

:ie,6±0J 

i4,S4±0.Q7*' 
!0.67±a05 
,0,97 ±0*14* 
i 034 ^0.04 
j 0-49 ±0.01 
.0,25 ±0.02 

joyo^o^i 

1 \J)0 ± OS33 



'Me»n ± SE of 5 rab. COovol group reg^Yed 1 tlnolek 4^ 

Uoolcfc »id CU; »ivd 1^ OA gioup, 1,0%CIA. «spectiv«^ 

»crifK letter (94>) M Signtflcantly dHI«reni at P< 0.05. «bbKMBiion see Table 1 . I 



cyie lotd 1^d$ b fitown in TabU 3- Tboe was ft dosc^depcn- 
deotiredactioabydietaiy CLAof aIiii-6FUFA. 203, 
20:4 and 22:4 in PBC lipids , \vlul e tikcre was ntg cfiff ejeace in 
the propottion <?f n-^ FUFA. 22:6 wong die groups, A ckajtr 
diange in these FXJFA was shown in apknic lympboc^te 
total Upids, aud the tedvc6ozi of 20:4i>6 was significant on a 
L0% CLA diet, Docosahexatfiotc acid filso tended to d^ 
crease with dietary CLA. Ilic deci«asiiig trend of aU 
in CLA-fed lats wai5 mainly attributable to a moderate in- 
cteafic in major sanimted fany adds, and oleic add trndrd to 
decficase ^j^a}ar to FUFA (date not shown). 

S^mn ihiobarbtunc acid vabic^ Tbt coocenty^on of 
thiobadntonic add^reactive $ab$tance in scnim was not modi- 
fied by dxelacyC!LA, and the valve^wciewitlun 4.1 to 5.5 
v^mL scfum in all ^nps of rats, 

l^non Is [eve£r. As slxn^m in Bsoic S, CL^ 
GoiKentfadna of IgA, IgG and tgM, wtuk deoeasing tto 
IgEin setom. Ihc diffci^ce between the control and 1.0% 
CLA grotipg significant >n tfaei;e Ig. 

Ig Uv€ls in spUtn and MLN lymphocytes^ Table 4 shows 



the Ig levtU in die medium of nC spleen and MLN lyinpho- 
cytes cultwed for 72 b wii or witboni lipopolywcdiaridt. Ir- 
reepective of die pre8ence or ab$enee of Upopolysaccharide, 
CLA showed no detectable effects on the Tg levels in spleen 
lymphocytes except for diosc of IgM after incubatioti with 
lipopdlysaccharide. where CLA increased it in a dose-dqien- 
dent nwmer- Under die simtlar simaiion, CLA inoeased the 
concentraiion of IgA, IgG, and IgM in MX-N lyn^^bocytes. 
The tnagnitude of the increase was pardcolarly marixd at the 
dietaiy CLA level of KOjSb. in contrast, there was a $igiufi- 
cant reduction of (he IgE level when the eells ftom rats jed a 
1% CXA diet were inctibaled with lipopolysacdiarido in oom- 
patison with ihe controL A similar response to CIA also ^w^s 
observed even when these cells were tncnbated for 24 h (data 
not^wn)- 

Sid}seis of MLN fymphpcytts- The propoitign of T-lynqitio- 
cyte populations of MLN was anal^cd afi CD4* and CDS* 
subsets- There vttxt no effects of OA oxi their relative pro- 
portions (CD4VCD8* lafio; US ± 0 J» ^4 * 0 Ji, and Z8 ± 0. 1 
for the corniol* 0,5% CLA, atJd 1.0% CLA, rcapectivdy). 





nC- ^ Effea of <fietsfy ClA on the Goncemration of lung (A) LTB4 4^ 
asi Mean « 5Eof tm; rab, V&lues wUfiwta miiPtKm letter ^re 
HgnSfawitfy d ?HtfgnL at P<: aOS, For abbtcvwtiqrn 8ct flytfes 1 w6X. 



HC. 4. efeet of dKUry CLA cm lh£ eOhCemntifMi of (A) fecum 4nd (B) 
«pleat prosci^andtn Ej <PC^. Mean ± Se of f^ts^ Values 
cmwinon lew are slgnific»ftlV dl«eiw » l> < 



uioci Figure 1, 
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TABU 3 

Effects of CLA OH Polyaiuaiuratod Fatfy And Composition^ 
of Poituntll &tMi«(« C^U and S|ife<n lym^hOCfU 



Ceib aod My acid 








Coocrol 


0-5% CIA 


I^CLA 










Pefhoneal scud^C^ CCJts 








ld:2n-6 


5JS 


S.3 


4.2 


20-Jn-6 


0^ 


0-7 




20:4n-6 




lU 


9J0 


22:4o-6 


5.6 


S3 


4^ 


22;6n-3 


a6 


0L6 


0^ 


OA 










o.d. 


0.1 


02 


I0t12c 




02 


02 


Spleen (ympKocyte^ 








iadln-6 


12^ ± 0.8 


104^0.9 


9J ±a9 




1.6±0.2 


13 « 0.3 


0.9 ±0.1 




20.2^0.6* 


15.4 iU*^ 


14J±12* 




2.s±ai 


7.0 ±02 


1.9*02 


22:6n-3 




ae±o-i 


0.6 £0.1 


OA 










0.1 ±0J) 


0.1*0.0 


02 ±0.0 


lOtlic 


rud. 


02 ±0^0 


02 ±0.0 



'Values m means <^ ^mo pooled »aiple$ from twn ind du^ r^is eath for 
(he ewdale cdbr and ineaftt ± SE of lhrec« fivq, And five rate fortXMUoL 
0.5% OA «nd 1,0% CLA. ««spcaiv«ly. V«i^e» wilhouf a coinmoo supcf- 
scrtpt ktter (Apb) v« ^i^lficanOy different at P < O.QS; iLd, not detected fvr 
other «bbfevUt»gn ^ TabJe 1. 



DISCUSSION 

The pathway from Imoleate to aKachidonaie and ttiea eicos&- 
poid3 i^cradal to araoge of metabolfc diseases (28^). Food 
aliei^ IS onesndi disorder, and jt U known ±ai some cico- 
sanotds asK involved as chemical mfidiacdrs In the mamfesta- 
tion of idmical synqitotns of hyperscnsitivil^ (12*13). The in- 
hibfton of LX production have now been clinically adopted 
(3031). However, Jess is known of cfv^ effect tihai food com- 
ponents excft on ifais process. Althoc^ several food compo- 
nents have l>een shc>wn to jedace elco&anoid prodnctLoD 



CHEMICAL MtOlATQRS AND tc 




FlC' 5* £ffea of d'(«C3ry CLA on th^e cpnccittraUon of serum immuno- 
gtobvUns 0^ Mean ± SEof Gv« rats. Values whhout? cotmnon leltier 
{bM are si^iCkamfy diffemt at P < OJQS- For ^Myreviation see figv^ 1 . 



in v£r/Oi in mfi^t cases ii is practicany uosansfsctoiy because 
of tlie limiced efficacy (21^). The results of die present 
study showed that CIA effecdvely controlled die prodnctson 
of LIB^, ITC^ and PGE^- CLA. sifiniftcajidy reduced LTC^ 
production in (he lung but not in the spleen. A sinnlar tissue- 
specific xcductiDn arLTC4 was observed in rats given scfiamin 
and (Mocopberol simultaneously, while in die splceti LJB^ 
but noc LTC^ was reduced (21^). These c^servations sug- 
gest a complex interaction between dietary facand antioxi- 
dants in the LT-productng system. 

Nurabera of animal studies showed that dietary FUFA ef- 
fectively modify die productioo of ucosauoids, and diere is 
xn interacdon between n-6 an d Qt3 FUFA (32). FUFA of the 
n-9 family suppress the production of eicosanoids irom ara- 
cbidonic acid and exert a substantial suppressing effect on 
caxcinogenesis in breast and colon (33,34). Howcvo; the an- 
ticardoogeDic e£fect of n-3 VUPA id far less dian that of QA 
(2--4). ficDsanoid prt^uctlon is known to b6 dependent on 



TABl£4 

Effeda of QA cn the iimnunostohunn ProducttoQ In S|>Uiyc yd jte«rfefic iTwph Node Lympbocytet of fat^ 





WMv>in lipopetysacchailde 


: WUh Upopolysacckjride 


InvntmoelobuUn 


Cor4ro1 


o^%aA 


i%aA 


Control 


0-5% CLA 


i%aA 


Spleen (ng/mU 
IgM 


3.75 ±123 
51.0 £4.6 
223 X 22 
n.d.. 


4.63 ±0.99 
S3i±2.3 
22a±6 


3.76 « 0.96 
61.5 ±2.8 
246 ±9 
n.d. 


9.74*2.45 
66.1 ± 2.4= 
311 ±9* 


13^ ±3.27 
71.9*1.9 
346 ±6' 
n.d. 


830 ± 2.50 
74.4 ±1.9 
394*6*= 
rx.d 


Mesenteric lyrnph nod« (ng/ml} 

IgM 
IgE 


].6S±ai3' 

n.d. 
1.66 ±0.34* 
3.61 ±0.37 


4^8:6 127* 
3,08 ± 0.69* 
4,7^±0-S0* 
4,02 «0J3 


5-05 ±0.10*' 
26.1 ±4^8** 
96,6 ±13,4*^ 
3.64 ± QA7 


2-91 ±023^ 

n.d. 1 
2.8S±0>^^ 
4,61 ±0.lj7* 


622 ±0.90* 
4.64-0.11'' 
636±0.4e" 
4^2 ±029* 


22.3 «: 0./= 
3tJ±4.1* 
122^9^ 
324 ±021" 



^*e*fl5 s SIf oTnvc raf$. Values wfthouta coninwn ^upeiscnpt leuer (A^/Cra4).d are »Sgn'ificandy d^Aerent at /'<OXlS. THe lytnfrfioq^ vfwc ViOibated 
whh Of wMhout tipopal/iacdiarlde for 72 K ^nd tKe oonceotr^Uon orimmtinosloburms Ug) in (he «^>emanm was measuie^ njfL not deteOed 



lipids, VoL 33, no, 5 (1996) 

Received from < 608 218 6910 > at 1/28/02 11:15:35 AM [Eastern Standard Time] 



01/28/02 10:16 FAX 608 218 



^0 



MC Madison 



121037 



S26 



KL SUCANO fT^ 



ihe subfitrate availabUi^ (35). CLA reduced die pnipottioii of 
ih6 FtlFA mc^adiiig aracMdoiiic acid in the immxtne celU as 
obseived in the liver and other dseues (8,14), Bccauaft of the 
limited avaUabiUty of FEC samples for fatty arad analysis, 
they wec& analyzed as two pooled samples from two and ducc 
rata each. Hietxi^ the numb er of analyai s nvay not peonit a s 
to draw ^'dej^oilte conclusion, it seems Ukdy that fatty add 
oompostdon of WJO also responded fiimilarly as in spleen 
lymphocytes. Ihis leducdoa was at least lesponstbk for die 
Itduced prodnctiDn of LT and FG in dicfiC cdls. CLA toty af- 
£ea cnetaboUic Mit^c onveision of fssxy acids m tbte liver that 
may utdmatdy resolt in xoodi£ied fatty add composxti on and 
axs<MdonA[^-dedved eicosanoid prodacdon in extrahepalic 
tissue (14). However, moie dhKcr paitio^ 
Htes of CIA cannot be ruled one ^36)« Tbetefdfe^ t^^ 
ent study added possible usefulness of QUA for coDtrbDing 
the allelic icacdott caused by food Smcc die effect of CLA 
on production differed between MLN lymphocytes and 
spleen lymphocytes, the analysis of the fatty ac^d comp03i< 
fion of the fooner ceQs provide a clue to uoder^ tanding 
die mechaniam of acdou. 

Jjx contiast lo the cicosanold production, die level of his- 
tamine teleased from FEQ which reflects the mast cell de- 
granuladon by a receptor-independent pathway, apparently 
was not mo(fified by CLA and more dii^y the &ily add 
composition of membxane pho^holi^ds. £u£els er nl (?T) 
obscnred dia t Ihe rype of dieiaiy fais and dius the change in 
the fatQr add oomposidDu of mast cell phospholipids (Sid not 
influence the ccU degranuladon process- CLA is leportcd to 
be iocoipomted inu cdglyceride more preferably cbaApbos- 
pholipi<£ in tumor cdis (7). Thus. CXAm^notsobstanttaUy 
mfllueace die faXty add ccmposidcQ of membrane phospho- 
lipids andheooe. theatmctny^audfimcdonof diemszdncanie. 
In sticfa a situation, die degramdation of 4he mast ceUs may 
not be modificdlaisei^. 

An Interesting obsdvaiioD is that CLA cegulates the Ig 
production class spedfically. F6od aUeisy reaction fs initi- 
ated by die ptodnciion of aUetgen-spedfic IgE (12,13). XgA 
in contrast, serves as an antialleiigic factor by mtedednf wiih 
the intesthxal absorption of ellcfgai, and IgG also wodo as an 
andalletgic factor through the eompcdtlon widi Inndmg of al* 
lexgen to the receptor on the stuface of the target cells such as 
mast cells aud basophiles (12, 13). CLA incieased die pmduc- 
don of and IgG, while icduclng thai of IgEin lympho- 
cytes, ID particular MLN lyniLphocytes irrespective of the 
presence or absence of ]xp<^ly sacchazidet a ceU activator. 
Ihe response of splenic lymphocytes to CLA was less dear 
except for a slighr but signlfiicaat incraase in' IgM after 
Iqrapolysaccharidc activaiiosu However, die response patteni 
sindlar u> MLN lymphocyies was bsenred in senmu indicate 
ing that CLA can modify the Ig levels preferably even on a 
whole-body basis. Bile adds (24) and unsTtwaied fatty adds 
(25) also regulate antibody production class spccUically. but 
in a mamser oQcmasted &cm dial of CLA These compounds 
may promote die allei^ icsponse through an iiKtcstse tu 
producdon and a icducdon in l£ A and IgG production. Ii is 



pbiidble that die producdon of tgE and of JgA and IgG are ai 
leafiiittdpfocdly rcgulatfidJThus. in addition h> the fiavorablc 
effect on die eicosanoid production, CLA was expected to 
mitigate the food allelic reacdon. 

Tbt amounts of (!1A ingested by rats of the present soidy 
conesponded to approximately 30 and 60 rog^OO g body 
weight for 0-5 and l-Oe&|ciJl diets, rcspccdvely. These 
amounts wcm pharmacological when extraptdated to human, 
1 6 and 36 g^60 kg body wcigbt^day. Ho wever^ as in the case 
of weight reducdon in man, approximately 3 g/d far 2 to 3 
mon, a prolonged ingesdon may produce a favorable effect 
evcaata lower dose A lolog-tem trial with a lower dietary 
level of CLA. mcftts fuidier study. 

In conclusion, CXA prochiced a situation ^ivoiable for mi 
igadon of food flilctgic reaction. Since the effect was seen 
a dietary level as low as oi or 1.0%, it is likely that CLA can 
strotiigly regulate multiple metabolic processes. Thus, the 
cHnical appiicatioa of CUi is wananted. Studies with immu- 
nizcd ^t*x»h will providcj mote direct infoimadon regarding 



iissue. 
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